Simple snoring is common in the UK and the estimated prevalence is 14% to 50%. It can be a frustrating problem for patients and partners alike. It is vital to differentiate simple snoring from obstructive sleep apnoea as the clinical management differs for these two conditions. This article highlights the assessment of an adult presenting with snoring and reviews the current literature in the management of troublesome snoring.
Is it audible in the same room, anywhere in the house or a disturbance to other guests in a hotel?
Is the snoring positional?
Snoring usually occurs when patients lie in the supine position.
Is there a history suggestive of sleep apnoea?
It is vital to ascertain coexisting obstructive sleep apnoea (OSA) i.e. witnessed apnoeic attacks, nocturnal choking, daytime somnolence, early morning headaches, or poor concentration as OSA will require further management which includes continuous positive airway pressure (CPAP).
Are there symptoms of nasal disease?
Nasal airway obstruction is a contributing factor to snoring and if identified should be dealt with appropriately. Therefore the history should elicit symptoms of chronic nasal obstruction (deviated nasal septum, enlarged inferior turbinates) runny nose or postnasal drip (Chronic Rhinitis, nasal polyps).
Are there any aggravating factors?
Smoking (active or passive), excessive alcohol consumption (> 20 units/ week) history of recent increase in weight or collar size and/or symptoms of gastro oesophageal reflux disease.
7. Has any conservative treatment measures been tried before?
Eg: weight loss, Mandibular advancement prosthesis or nasal valve strips.
Past medical history
Does the patient suffer from cardiovascular (hypertension, arrythmias, angina) or respiratory (COPD) diseases that may pose an anaesthetic risk?
WHAT SHOULD YOU COVER IN THE EXAMINATION?
Examination of the nose is important to assess nasal airway patency. Anterior rhinoscopy may reveal a deviated nasal septum, collapsed nasal valve, inferior turbinate hypertrophy or nasal polyps.
Examination of the oral cavity and oropharynx may identify large palatine tonsils, redundant soft palate or an elongated uvula.
A flexible nasoendoscope is used to perform a detailed assessment of the nasal cavity, nasopharynx and hypopharynx. This may identify adenoidal tissue, small postnasal space, prominent tongue base, large floppy epiglottis, enlarged lingual tonsils or lax pharyngeal mucosa.
With the nasoendoscope in position, a Müllers manoeuvre7,8 is performed i.e. forced inspiration against a closed nasal and oral airway. This may demonstrate the extent of airway collapse at different levels. However this manoeuvre is rarely used in isolation to select patients for snoring surgery.
MEASUREMENTS
At initial consultation, the height and weight of the individual is recorded and the body mass index (BMI) calculated. In patients with a BMI of >30, any form of snoring surgery is less effective as they are likely to present with OSA with multi-segmental or tongue base collapse.
SYSTEM REVIEW
The examiner should be aware of potential complication of OSA (arrhythmia,low oxygen saturation or hypertension) and if suspected, clinical evaluation should include examination of the cardiovascular and respiratory systems.
The patient is asked to complete an Epworth sleepiness scale (ESS). The ESS score is extremely variable when sequentially recorded and may not differentiate patients with simple snoring and obstructive sleep apnoea9. Studies reveal that a combination of clinical assessment, BMI and ESS score can be used to rule out nonapnoeic snorers with a sensitivity of 93% and specificity of 60%10.
WHAT INVESTIGATIONS SHOULD YOU PERFORM?
The examiner should rule out concomitant obstructive sleep apnoea (OSA) and in subjects with a low index of suspicion, an overnight pulse oximetry recording is organised.
However if there is a high index of suspicion, the patient is referred for sleep studies. Polysomnography remains the gold standard investigation for OSA.
SLEEP NASOENDOSCOPY
This was first described in 199111,12 and is commonly performed in the U.K. It involves sedating the patient with an infusion of propofol until they reach a state of snoring. The examiner then visualises the upper airway with a nasoendoscope to identify areas of obstruction. The technique is carried over in the presence of an anaesthetist with continuous cardiac monitoring and appropriate resuscitation equipment.
The two main disadvantages of this procedure are that induced sleep may not correlate well with natural sleep and currently there is no standardised protocol for sedation. Therefore studies report a significant variation of results between patients and centres13,14.
IMAGING
A variety of imaging techniques have been used in an attempt to delineate areas causing airway obstruction with limited value15. These include cephalometry, CT, MRI and somnoflouroscopy. MRI can be used in wake or asleep patients to obtain midline sagittal and cross sectional views of the upper airway. However imaging is not frequently used in the U.K due to its major limitations.
WHAT TREATMENT SHOULD YOU OFFER?
Treatment for snoring without OSA should be tailored to every individual. Treatment includes conservative management and operative interventions. Conservative measures include weight reduction, smoking cessation and reducing alcohol intake16,17. Failure to address these factors initially limits the chance of a successful outcome. Mandibular advancement prosthesis is widely used for snoring and they work on the principle of protruding the mandible and tongue forward and therefore increasing the width of the oropharyngeal and hypopharyngeal airway. Studies have shown the device to be an effective long-term solution for snoring and mild to moderate OSA18. The advantages of this appliance are its easy availability, reversibility and cost effectiveness.
SURGERY

Surgery for coexisting nasal pathology
Poor nasal airflow is implicated in the severity of snoring therefore it is important to address nasal obstruction before contemplating any form of snoring surgery19. This may include septoplasty, nasal polypectomy and submucous diathermy or trimming of inferior turbinates.
UVULOPALATOPHARYNGOPLASTY (UPPP)
UPPP was first described in 1964 and involves excision of a strip of soft palate and uvula along with tonsillectomy20,21. This is followed by suturing of the anterior and posterior tonsillar pillars. Studies report a high short-term success rate of upto 95% however its long-term success rate decreases to 45 %22. This observation associated with a high complication rate (pain, haemorrhage, nasal regurgitation and voice changes) makes UPPP less favourable compared with other procedures.
PALATOPLASTY TECHNIQUES
Palatal flutter is one of the most common sites of snoring production and over the years several procedures have been designed to address this anatomical area. Surgery on the soft palate can be divided into palatal softening and palatal shortening procedures.
PALATAL STIFFENING TECHNIQUES
The procedure involves laser excision of a longitudinal strip of mucosa from the soft palate and uvula23. Healing by fibrosis results in stiffening of the soft palate and increases oropharyngeal airway. Radiofrequency tissue volume reduction (somnoplasty) is a newer technique24, which uses low-temperature energy to produce submucosal necrosis and scar formation of the soft palate.
The main advantages of this procedure are it can be performed under local anaesthetic and involves minimal postoperative pain. Other techniques developed include diathermy and coblation assisted uvulopalatoplasty, laser palatoplasty with excision of the uvula and soft palate cautery.
PALATAL SHORTENING PROCEDURES
Laser assisted uvulopalatoplasty was introduced in 1993 by Kamami and was originally described as an outpatient procedure performed under local anaesthetic25. It involves vertical incisions placed in the soft palate followed by laser vaporisation of the uvula. To avoid excess removal of palatal tissue, the procedure was performed upto 5 times each separated by a 4 to 6 week interval. Postoperative results are similar to UPPP with an early success rate of 79% and longterm rates of 55%26.
UVULOPALATAL ELEVATION PALATOPLASTY
This method uses laser to excise a strip of mucosa from the soft palate and uvula followed by creating lateral palatal incisions27. It releases the soft palate and allows the uvula to fall anteriorly over the denuded surface of the palate. The uvula is then secured with sutures.
Other palatal procedures performed with varying degrees of success include injection snoroplasty28, uvulopalatal flap29 and palatal implants30. Occasional procedures for snoring have also been described on areas such as the tongue base, epiglottis, trachea and maxilla31-34. Most of the published literature on these techniques are pilot studies and based on subjective criteria only.
CONCLUSIONS
Snoring is a common problem in the U.K and one of the main challenges for otolaryngologists remains in the exact localisation of the site of snoring. The examiner should rule out coexisting OSA as this has significant treatment implications. Sleep nasoendoscopy as an investigation tool needs further validation. Early success rates following palatal surgery are promising but these outcomes seem to deteriorate with time. 
